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1.0 Introduction 


¥ 


ine SEMEL Ai 


The Boot ROM in the Lisa 1.75 system must provide a number of features. It 
does 3 &ssic diagnostic check of the system tO assure that the haodweore is 
working properly. It provides 4. special " service" mode for debug use in case of 
4 failure in any of the diagnostics and that failure prevents the loading o 
nore extensive diagnostics. It initializes the hardware to a known state. The 
Saot SOM Loads a boot program from the user selected boot device and starvs it 
up: 


The Boot ROM sehotaes avery simple interface for the standard user and 
nrovides amore extensive debug interface for the service tech. Additional 
manually run diagnastics are provided to allow the user interfaces to be tested 
directly. These interface tests are necessary if keyboard or Mouse failure: 
prevent the user from per vermny anormal stertup and prevent more extensive 
diagnostics from being] Loaded and run. 


L.2 Sustem OL agnostics 


The system diagnostics are designed ta test as much of the system as 
sossible in avery short time. These tests verify the proper operation of the 
hardware using the standard hardware drivers, whenever possible and if the 
drivers are in ROM. Some tests are at amuch "lower" level than the standard 
drivers, and these tests access individual portions of the hardware in amanner 
that they are not norma ly used by an applications program. 


The system diagnos tics fare ordered in such @ way as to use ss ‘littte 
untested hardware as possible for the first tests. From thenon, eachtest will 
test out one small part of untested hardware at atime, using oreviously tested 
hardware. This approach makes it easier to locate hardware errors by having 
only ore small part of the hardware added toatest that is not yet checked out. 


Each test is allowed to use any part of the hardware, which was tested 
already, to da it's owntest. When atest fails, the only new hardware used in 
The test is that being tested. There are somé cases where more than one new 
pi ece of hardware is added, this is done where two or more pieces of hardware are 

sharing & common path to the next test node. A test nodé is 6 hardware point that 
the testing enviroment has access to. There are usually cases where the testing 
enviroment has access only to the end result of & hardware path and not to 
‘intermediate results. When this is the case, the particular Pallure mode will 
help to pinpoint the failure. 
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on. =P avian ne 


‘ets d user, someone who just wants acheck of the system enawill net 
folng any peer work, will sée aminimal amount of test information. 
ig - limited to icons showing which pert of the svsrem 1s neing 

13 & standard us er in the normal boot process. 


fot Asc ed Lise 


Tag more advanced user, field service or the repair depot, haz availa 
wore detailed information about atest failure. This additional informaticr it 
an the ‘service’ screen. The standard screen will show what the standard user 
will gee, while by using @ special keystroke combination lor pozsinly some 


other method) the advanced user may switch to the service screen. This screen 
displavs information that applies ta the failing test. This additioral 


information is anly displayed on afailure. 


Also better error recovery is provided, no endless restart loops sreinthe 
nrogranflow. If afetal error occurs, every effort will be made to display that 
error and then either go to the monitor routine, for service mode. ar enter 4 
anecial debug loop. The major difference from the Lisa 1.0ROMis that even on 
fatal error, an effort is made to display the error message on the screen befare 
antering & debug loop. Every effort will be made to allow trouble-shooting of 4 
fatal error, the only problem here may be if the video memory is bad or ame. jor 
failure prevents the CPU from. operating properly. More debudqing sides az 
added, these include the new tests added along with a few more memory debuqging 
commands . 


a 


i. 3 Yaroware drivers 

If system drivers: are also available in ROM, and they have suffici ‘ent error 
recovery, then they are to be used by the. diagnostics. These drivers must 
permit the type of hardware control necessary for diagnostics. if not, then the 
Boct ROMwill have its own’ set of drivers. 


» 


2.0Reference documents 


LISA 1.75ERS, July 14, 1983. 

LISA 1.75 Hardware Réference manual, { not ues renee): 
LISA 1.75 Boot ROM Test Cases, (not written vet) . 

LISA 1.75 schematics, ( 4o¢ written yee) ; 


cd 
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3_0 Symbols and addrevi ations 


COM, Read Only Memory . 
ME. Megs byte. 
Built-in hard disk, Widget. 


4.0 Support Environment. 
4.1 Support Software 


ef Y 4 ‘ a 
42. L Sete 


Designed to work on any software system, standard jump vectors to some 
af the ROM’s internal routines are available for use by anyone. This iz a 
standard boot process which can be used by any system software. 


foi 2itilities 


NOTE: If there is a Hardware Interface ROM designed then the following 
paragraph applies. 


This program uses the ended drivers in ‘the other system ROM. That &OM 
must be installed for the Boot ROM to do aboot and if the ROM is not installed 
then the Boot POMwill place the error on the screen and be available for service 
mode use. y > si a : 


4.2.3 Generation and i installati ott procedures. ‘ 


The program can be generated by executing the ROM .GEN .TEXT file under the. 
latest Monitor release. The program must then be programmed into a 32K ROM. The 
ROM is then installed into the first ROM socket on the CPU board of aLISA 1.75 
system. Refer to documentation on the other ROMs for possibls interdependant 
relationships. . 


4_fi.4 Required Marware | 


LISA 1.75 or equivayent hardware. ALL other hardware is mptional, this 
includes: ; : 
Memncry boerds. 
Floppy drive. a ‘ . 
Built-in hard disk. — , 
Expansion cards. . 
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4.1.5 Processor Tye andMemory Size 


Motorola S8C10 microprocess or. This program will run with only fhe 
wemory, used a8 a scratch pad for oragram tests. No memory boards are 


4 


41.2.5 Setional hardware and perp reals 


This nragram uses the Keyboard and the Meise as primary iput —o wee, 
The Sony floppy drive is sugported, as is the built-in hard i 

any legal memory configuration. 

Any expansion cards. 
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3.0Per ) exformance Criteria ( timing’ to be determined) 
Progran Timing Parameters Times  Sup-times | 
System setup. “ ; x 
TOUT 0 board diagnostics. | aa | 
300t ROM checksum test. oe pe -_ re, 


Sveten #2 ROM checksum test. ( 
MMJ register check. ae x 
Parity Generator-Checker test. x 
Video cirgult tests. oo Bf 


video Memory diagnostics. | ‘ 


Read/Write pattern tests. ‘ 
Address tests. % 
Pattern tests. x 
Main Memory diagnostics. 7 x 
Read-Write pattern tests. ~ 3 x 
Address tests. | x 
Patterntests. — : x 
 *—S232 Port tests. x 
Ciock/Calendar test. x 
Timer chip test. _ x 
Expansion card diagnpstics. Time depends on card. 
Built-in hard disk diagnostics. ¥ 
Sany disk diagnostics. % 
Service mode. * No time limit. 
Keyboard test. | No time limit. > 
; COPS/Mouse test. _* No time Limit. 
Manual Contrast test. | No time Limit. 
Manual Speaker See eee test. - ‘Ns time limit. 


6.0 Quality Assurance Test Cases 


Refer tothe "1. 79 Boot Rom Test Cases" document ation. 
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7.0 Detailed Product Description — 


Tee SOM will execute its Fullrange af internal diagnostics and boor from 
Lhe seeched device. Tf a ‘cold’ shart, normal oie procedure, 1S in pracess 
Then all shanderd diagnostics will be run. Lf the boot device Be ne builo-is 
yard disk, tren while the disk is coming ready. Re ae BnSlve menor. CSeshs etl) 
ge run. Lfesa ‘Weom' start, the reset button onthe rear of the system. ther 
limited diagnostics will be done (a subset of the full diagnostics) ta ering the 
sSren up Past 


& : ; 

The ROM will execute avaeriety of diagnostic tests, and attempt to narrew 
failures toa the replaceable module: For most. failures, the user will ce 
required to get the system repaired. ‘However, certain types of failures wii 
still enable the system to be used, and the ROMwill allow the user the option of 
ee on a non-fatal error. Note that the hardware aril ‘ers MUST RGN USF 
OF eis Taidiure information and prevent the user fram using the harcware rast 
nas F ‘aaled the peep raettne A task of Pailed, ports is in the Power-up status 
section in memory. 7: : | 


Possible non-fatal errors are: 

. Serial port A. 

.o@rial port 6. , a 
.iwM port tathe floppy drive. =. 
. Built-in hard disk. 

. Two-port card. 

. Any expansion card. 


hed D2 pt 


ee 


Note that a failure on any of the above BoE automatically makes the 
falling port an illegal boot device. 


For exemple, if the Serial port A fails the diagnostics then the 


operating system should inform the user that the port is bad if the user tries to 
use fhat port. The user should then be prevented from using that port . 


Page 9 


LISA 1.75 Boot ROM, Pr rograrn Reference Specification = 


” 


3 Comparasion of “old verses “new” diagnostics. 


LISA 1.0 diagnostics. _ | Isa 1.75 diagnostics. 


1. Checksum of Boot ROM. | 1. Checksum of Boot ROM and the other 
: ee ae three ROMs. 


2. Read/Write of MMU. 


tx 


_ Extensive ReadWrite of MMU. 
7 Address test of MMU. 3, Extensive Address test of MMU. 
4. Memory test, write/read, 1st 2K. 


3. Memory test, write/read, 4. New Memory tests of video memory. 
screen erea. | 


&. Memory test, write/read, 5. New Memory tests of main memory . 
. Fest of memory . a, Sgr 


7. Parallel Port VIA, Timer 1 . 6. Timer chip test. 
register test. . 

&. Keyboard Port VIA, Timer 1 
register tcst. 


9.BasicCOPStest. = = ——- 7. Extended COPS test. 


10. Video VTIR signaltest. | -—S—«-8. Video VTIR signal test. 
11. Read serial number . _ 9. Read serial number. | 
12.Parity circuitry test, - 10. Parity circuitry test, 1 address * 
laddress only... . inevery xxxxK segment. 
13.R5232, Cha interrupt vector — 41.RS232, Ch A register and internal 
i. register test. os. +... Loopback test. 
14.5232, ChB internal Vesgbeick 12. RS232, Che register and internal 
test. 5, ; loopback test. ~ 
15. Get 871ROMstatus. 13. IWM (Sony) diagnostic test. 


16. Write/read, i location, of 

shared memory. es 
t a ar fo 
17, Disable command to avi. : 


18. Read COPS for date and tine. er Read COPS for date and time. 


19. Status programs on | expansion “45. Status progrens on expansion 
cards. | | cards. 


7 16. Built-in hard disk diagnostic. | 


CIs 17acE Bent ROM, Prodrarn Rererence e Spec ae ation. 


T 


ow 


8.0 System Initialization... + — 
Tie system wil he lef f in the Following state art er the dragneastics: 


+ 


3.2 WW Meneing 


ae 


sane r MM a re are set ae invel i ACCESS Bete ee the eeciie 
below. Context OG, supervisor made, is set this way. All ether cartex 
Por invalid access. This setup may be changed if theo.S. group reque Sta. 


aS 
{ 
t-4 
t— , 
aft 

rt oot 
ies 


S6 qnent Punch ion . 
34 Video Screen, sounae table. 
95 ROM. 
g7 ROM 2c. se. tha. OS 
96 ROM 2 
99 ROM 3 
198 Status register and controls. 


5.2 Memory. 


All of the “main” memory will be left written with O's. Parity wil be 
left enabled. — 

 ¥ideo memory will be left in the following state: 

@.| Video page - A Blank desktop displaying the weit icon for the b 
device. A message saying something like "LISA 1.75, (C) APPLE. 1983" may a 
be displayed. It will be lert inLISa mode. 

b| Sound page - Cleared to all zeros. 

c}] PWM page -—- Initially cleared to all zeros, if booted from the floppy 
drive thenit will contain the last setting from the driver. 

d) The rest - Cleared to all. zeros, eAeen for the memory locations listed 
in sherds: A. 


1G 
> 


cot 
1sa 


a. 66, Last . 


The contrast will be set to the standard value of $xxxx. The shadow 
location inmemory contains the value written. 


G.4 Speaker wolume. 


Speaker volume Will be set to minimum, the value of BxXXX. The shadow 


location inmemory contsins the value written. 
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“GS Key woe a: MOWS se Interrace. 


The port fir- this interface will be turned on and the initial reset codes 
will be read and saved. If none are received (e.g. a "“warm-start}, the ROM will 
reset the keyboard so that the initial reset codes are again sent. The mouse 
will be enabled with the timing interval set oe ibms. 

OLS Configuration CAC. 7 
. a, . ’ 7 i ; / : 
Each 19 slot will be scanned for the presence of an installed card and. if 
Pound, the card ID will be read and saved in memory. If the card [D indicates 5 
status initialization routine 1s present, the ROM will load and execute tne 
card’ s status programwith the returned status also saved in low memary 


ti 


» 


The interface to the 1/0 cards will remain the same as in LISA 1. O. this 
allows expansion cards to be used in both if the hardware permits. 


FO Boot Devices 


‘ The built-in hard disk is the new wbers boot device. This replaces the 
Profile on the parallel port in Lisa 1.0 as the default device. As 8 way of 
telling apart Lisa 1.0 and Lisa 1.75 hoot devices, the boot I.D. code of SAAAA 
for Lisa 1.0 is a standard so Lisa 1.75 boot devices will have an I.D. code of 

$5555. If alisa 1.0 boot device is the boot device, an appropiate message will 
be displayed with a warning and the user will not be able to continue. The 
process may be continued from service mode only. The SONY disk is ta be added to 
the possible boot devices aFOng aren the serial port running in Apple Bus made. 


Boot device determination: 
a} Top priority is the keyboard/mouse ihaue selection of aboot device. 
b) Next is the boot device that was saved previously in the COPS . 
c) Next is the check of expansion card combinations: 
If an APPLENET and a Test card are installed then the APPLENET card 
Will be booted, this is for manufacturing requirements. 
| Next, if an intelligent test card is installed, IDs $xxxx to Sxxxx, 
then that test cardwill be booted. This is for LMO stations. 
d} Lastisa default of the built— -in hard disk. 


If the boot device fails to boot then the user will be presented with the 
option of retrying or selecting a new boot device. If the hard disk is the boat 
device, the Boot ROM will execute extensive memory tests while waiting for the 
drive to come ready. If the timeout expires, or if the user selects to abort the 
boot process (note that the keyboard and mouse inputs will be monitored) then 
the user is returned to the boot device selection menu. Before the hard disk is 
booted 4 diagnostic is runonit. If the diagnostic fails then the hard disk 
will become an invalid boot device and control will return to the boot device 
selection menu. 
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If a diagnostic for a specific port fails then that port will be mace an 
lad soot device. -If that Failing port was the selected boot device then the 
nate boat selection menuwill be da spl syed. | 


ter exenuting the power-up | tests arin savin the configuration data, tre 


RIM a boot a startus program from the selected device, which will be a 
maximum of 512 bytes loaded into video memory. The default boot device is the 
huillt-in hard disk. The boot blocks Loaded in frotn. tne boot device will now have 


the added check of having to pass a checksum test. The checksum metrisd ; 
described in one of the appendixes, this is tha same method as used oy Lise 2.2 
maoaf ROM. The checksum requirement may be overridden inthe service mode. 


OS Yard disk booting. 


Block 0 is assumed to be the boot srea. With 522 bytes aio 20 for the 
header, and 512 for the startup program. The header field must be $5555. note 
that the LISA 1.0 system expects a header of FARAA, the fields are different to 
keep a LISA 1.0 disk from trying to boot on the LISA 1.75. There sre enough 
riardware differences that booting a LISA 1.0 program would ‘crash’. If fhe 
' header verifies OK and the checksum test of the boot block passes. and no other 
errors occur, the ROM will jump to the first program location, also set upto he 
at address xxxK. There will be a timeout used for the wait on the disk reac. 
This allows away to get out if the disk never comesready. The I.D. check can be 
overridden by the service mode user. 


Cee a a 
2.3 Floppy 2 isk booting. 4 | : 


For floppy (Sony disk) booting, track 0, Side O, sector 0 (with header) - 
for the startup program for a total of 524 bytes. | This Will be loaded with 
header starting at location xxxK minus header length, the actual program will 
start at location xxxK. The startup program header will be checked for afile ID 
of B5555 to ensure that the data read was aboot program. If the initial loadis 
sue cessful, the ROM will then jump to the initial location of the program code 
at address xouxk. Any failures will ther be saved in low video memory. The I.D 
check can be overridden by the service mode user. A checksum test is also done 
on the block loaded in. If the checksum of the Loaded: data is correct, the ROM 
Will jump to the initial pragr rm location. ‘ 


oR, 
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F.4d LO SLOG b908. 

This = will be done by reading 4 "boot Rom" on the selected I. 0 card. If the 
checksum af the loaded datais correct and initial status checks are OK, the POM 
Will sume toa the initial program location. 


4 Ss 


3 [ncernal slot gooting. 


This is to allow hooting from an alternate proces sor card inst alled ir. 
ane af the two “new slots. 


Method is to be determined. 


Page id i - ae | _— Sg as, te aca a - 
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10 .Q Monitor modes. 


ii errors are detected c during néwer-up- testing, appropriate 1cans and 
hanes will pe. sed ho nota x, the oper ator. Gfter the icons ere dizolayved. endif 
EPR REP OSS prevent automatic oooating, a menu of aptions will aninear at the ton 
af the | LI? aA screen requesting user input . At this point the POM will bein s 

special “mer. tor” program that contains two levels. One is called the 
"Customer mode" snd the other is called the "Service mode". The standard Lisa 
user interface will be used ta the extent that &ménu bar and dial Og 90x will be 


wa) 
ry 


used at each level, the menu selections are available via mouse selecticn 
keyboard input. 


fo J Oueharer mode. 


Irn this preliminary mode, the error icon, if any, will be displayed on the 
screen. Options available are: 


Restart, Continue, Startup from..., Turnort 


Restart. . . . 

This option provides a means of resetting the system from the keyboard or 
mouse toretry the power-up tests. It will cause a “double bus fault" to occur, 
which in turn will reset the system and cause the startup diagnostics and 
procedures to be reexecuted. 


Continue. 

This option gives the capability of continuing after anon-ratal error, So* 
the system can be used in a "degraded" mode or extended diagnostics running 
‘under LisaTest can be run. For example, if one of the RS232 ports fails the 
diagnostics, andif that port is not used hy the user, then the systemis still 
usable as far as the user is concerned. 


Startup eo: fake | ae , 
In the case of a boat failure, this option provides the means of easily 
rettving the boot from the seme or another device. 


Turn OFF . 
If this optionis kelected then the system will be turned off. 
fo a B, ~ = 


LI3A 


* 


75 Boot ROM, Prograrn Reference Spécification - 


10. 2 Serwice mode. 
This mode may be entered by specifing APPLE $ during the boot process. 


This made is provided primarily for enginéering, manufacturing, and field 
vite se It provides: hasic hardware. analysis and manipulation 
Pruc tions. a 

The antions available are: 


Lisa debug 
Call program 
Execute atest 
Loopona test. 
Adjust L video 
Adjust 3 video 
Grey pattern 
Power cycle 
Help 

Talk, Serial B 
EXIGE 


The following special functions are provided in the ‘Lisa debug’ tnode: 


SB addr xx . Write a byte value,.odd or even address allowed. 
SW addr xxxx Write aword value, default for S$ addr xxxx, must be 
? | even address. 

SL addr xxxxxxxx . Write alongword value, must be even address. 
SCB addr xx | Write abyte continuously. 
SCw addr xxxx . .. Wrdte aword continuously, must be even address. ‘ 
SCL addy xxxxxxxx Write a long word continuously, must be even address. 
DW ade bei Read aword value, default for D addr, must be 

| even address. 
OL addr 3 Read along word value, must be even address. 
DS addr sz. - *. - Read asection of memory, must be even address. 
DCB sddr - - Read a byte continuously, with display when the 

..  V@lue read changes. - 
DCW addr | Read aword continuously, with display when the 
7 .. Value read changes, must be even address. 
RC addr .. Read aword continuously, no di splay, must be 
- even address. _— 

% ee. © 2 ‘Exit continuous a interrupt driven. 
TS addr ‘Test ‘write a location, writes pattern shown to addr . 


$O0CO, “SFFFF. Sane, $5555, SAAAA, $5555. ° 

TSR addr Test write alocation, writes pattern shawn to 
address then does aread of that location. 

$0000, SFFFF, $AAAA, ected SAAAA, 22 
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TLOC addy xxx *0ex Test alocation, writes two [2] users patterns to 
- the address and then does aread of that location. 
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COPS xx oa Send COPS a byte command or data. 


MONCOPS Monitor all data coming from the COPS, displayed 
“ina seperate box. 

AMENCOPS Exits monitor cops mode. 

HE LF | a ee Displays special addresses of interest and 
7 servi ce commands avellable. 

THUDE x 2 5 Sets timer x (Ota 2) tomodey {Oto}. 

TIMERG KXKX Wed tes timer #0 fo @ specific word value. 

TIMER L xxxx “Writes timer #1 to a specific word value. 

TIMER? xxxx Writes timer #2 to a specific word value. 

RB : Re~-boot . | 

QUIT Returns tomain service menu. 


All exceptions are trapped and all values displayed. 


Display MMU contents. 
Change MMU contents... if | “ 


Extended memory tests. These tests may run from less than one minute to as 
much as several hours long. 


NOTE: Depending on size Gonstvaints, some of the above may not be 
svel lable or even more ootions may be available. 


~~» 


“ The ‘Call 4 program’ option allows you ta call any. location in memory 4s 4 
seperate program. ; 


The Execute a test’ option allows access to the standard diagnostics and 93 

. List of extended oir al aaa This mode will seine be used the most to run 
the extended memory. rests 3 i 

The ‘Loop onatest' option is similar to the ‘Execute atest’ option except 

that the test will be reeped on continuously until a failure. 


wt 
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There are three (7) video adjustment modes. The first two show 3 
mre peveeet pattern in the selected video mode (square dots or Lissmode|. TheL 
3 for Lisa 1.9 mode and the 3 is for square dot mode. The third is 4 grey 


The ‘Hele’ option lists the Lis 38 debug mode commands, some addresses in 
memory of sreas or i ar and short descriptions of ofher options. 


The ‘Talk, Serial B" option is s for external diagnostic 456 and executes a 
special TALK driver thru the 8 serial port . ) 


11.0 External Interfaces. 


A main jump table will support outside programs with the Ecot POM’ s 
disgnostics and other routines. The interfaces to these diagnostics will be 
consistant with LMG and LisaTest needs. The error codes estahlished by LISA 
1.9 remain the same, with the exceptions geeCE Tee in the ee arid 
additional error codes have been added. | | 


12.0 Minimal system configuration. 


The Boot ROM is able to runona system without any memory boards, anly the 
video memory will be race geee This means that all data, exception vectors 
stack, and the boot block of the boot device will be placed in the video memory’ 
for use. This mode of operation is necessary for the system operating as a CPU 
board and memory board checkout station. — " 


age ge HF ee Ee he, ees le 
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Appendicies 


Appendix A. 


Memory Map. 


The ROM uses part of low video memory From address $000 to $400 [relative 
to location xxxxxxxx) as a save srea for error and configuration data 
Differences with Lisa 1.0 are specified. The weyeut ard contents are 98 


Follows: 


Address Pontante 


ome ee cee rete setae Se Ui sme eam 


$000-F003 Power-up status #1, ae 009 = DK, any bit = '1' indicates an 


eYTor . 
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Bit meanings are: 


0 - ROMO checksum. 

1- ROM 1 checksum. 

2 - Video memory. 

3- Video memory parity. 
4~-Video circuitry. 


- 5= Serial number. 


6 - Timer #0. 


'7=~ Timer #1. 


8 - Timer #2. 
~G-COPS test. 
10 - Main memory. 
11- Mainfnemory parity. " 


-12~ MMU read/write. 


13 - MMU address. 

14 -~- MMU functional. 

Ig- ° 

t6~ 

18- _ m 
19 - Keyboard COPS . 

20 - CPU board COPS. 

2Z1- Line 1010 or 1111. 
22-~ Illegal instruction. 
23-Misc exception (e.g divide by zero). 
24 - Address error. | 

25-Buserror. — 

26 - Unexpected level 2 (slot 4) interrupt. 


“6 


27 - Unexpected level 3 (slot 3) interrupt. 


28 - Unexpected level 4 (slot 2) interrupt. 


29 ~ Unexpected levél 5 1) interrupt. 


30 - Unexpected level 6 (SCC, timer 1) interrupt. 
31- Unexpected level 7 (NMI, parity) interrupt . 
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FCOS-FOO? Power-up status #2, FoOOIOOOOO = OK, any bit = ‘1° indicates an 
arrar . ‘ 
Bit meanings ere: — 
G-FS252 port A. . 
1~RS232 port B. | 
2-IWM, floppy disk. 
3-Built-in herd disk. — 
4-Slot 4 status. 
3~ Slot 3 status. 
6- Slot 2 status. 
?7-Slot i status. 
o- 
9- 
10 - 
ji- 
i2- 
13 - 
14- 
15 - 
16 = 
17 - 
13 - 
19- 
20 - 


26- | . 4 

27 ~Fatal error occured. 

28 -Non-fatal error occured. 
29~-No memory installed. 

30 + Mouse disconnected. . 
31~ Keyboard disconnected. . 


$008-00B Maximum physical memory address+1. > 
, dvOC-OOF Minimum physical memory address. 

$010-013 Total amount of memory. 

$014-01F Reserved | 


sneset ret 
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$020-0271 10 $1 ot 1 devic ce ID. 
$022-023 
$O74-025 
BU ZE-G27 
$Z8-023 Reserved. 
$28 . 
SOR at 
$O2C ieee 
#020) i +e 
FO2E~-O2F Reserved. 


u a fi t 


toh BI 


status. 
" 


oo th 


Buin: 


F030 Boot device ID, same as cade from COPS . 
Bit lpcral ah are: 
0t04- Boot device or power cycle. 
value of $00 is Built-in hard disk. 
$01 is built-in floppy disk. 
$02 is Expansion slot 1, port 1. 
$03 is Expansion slot L port 2. 
$04 isExpansion slot 2, port 1. 
$05 is Expansion slot 2, port 2. 
. $06 is Expansion slot 3, port 1. 
$07 is Expansion slot 3, port 2. 
$08 is Slot 4. 
$09 is Reserved. 
$0A is Serial port B using AppleBus. 
 $0B is Serial port B using TALK. 
$0C is abort to ROM monitor. 
~ $0D is Reserved. 
$0E is CPU board burn-in. 
SOF is Power cycling. 
3°. “. deserved. ‘i 
6+: =Extended memory tests. — 
7.  -~Odd Parity for code inCOPs. 4 
I 


$031 Keyboard. 0. 


The ROM version ainbier ié located at PXRRXXEXL, it is Mme word long and 
in the same format as the LISA 1.0 boot rom version number . 
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Appendix B: ROM Routines. 


* 
~—s 


rhe Following pages give details on the interfaces for various user 
» FIOM routines. Unless specifiéc otherwise, all registers are 


a 
wi 
hae 
4 
itt 
t 


; (AME : 

FUNCTION: 

IMPLTS REGLITRED : 

QUTPUTS : | | 
CALLING SEQUENCE: JSR to $xxxxxxxx 


Execute diagnostics. 
Sccexexxx (To be defined) 
Bex XXXKX 7 
BX XX XX 


Graphics routines. 
Sxxxcxxxx (To he defined) 
BcCOOCCK _ . 
Dex XK KX 
General utilites. mg 
BRNKXK KX (To be defined) | 
BxXMXXKK | iz 7 . 
BKK KKK * 
BKK K XXX 


LISA 1.0 interfaces to be removed if aHardware interface ROM is availsble: 


. Hard~disk read a block routine. 

. 871 disk read a sector routine. 3 oo 
. Hard-disk handshake routine. _ 

. Hard-disk get response routine. 

.SendCOPS command. 

. Read clock/calendar setting. — 

. Read mouse position. ao 

. Set contrast value. - 7 | oss . 
. Beep speaker. | am : 
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Error code differences, as the disgnostics are written this list will he 
added to. . 

Error messages. 

CPU- I/O board failure. — 

Memory board failure. 

Expansion Card failure. 

Keooard failure. 

Startup failure, on boot device. 

Keyooard disconnected. 

Mause discannected. 


CEU Logi ¢ Failure. Indicating a bad CPU card. 


Error Code Meaning 

41 MMU failure. 

42 Video failure, YTR,CS, or VID signal. 

43 Parity circuit Pailure. 

44 Unexpected NMI. . 

45 Bus error. 

46 Address error: 

47 Illegal instruction error. 

48 _ Line 1111 ar 1010 trap. 

49 - Other unexpected exception. 

70 Main memory failure. 

72 Video memory failure. 
Floooy aisk failure. fo2 | " 
Error Code Meaning ~ _ 

XX ' Standard floppy failure code. 

38 | Bad boot file ID code, expect $5555 for Lisa 1.75. 


39 ‘ Timeout error, drive did not respond. 


x 
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C FST Lure, Tecvomeing: a bad 1-0 portion of the CPU-I-0 boar. 
“ade Meaning : 


et ae te eae ey ot me ca ate soe mn ene ma, Mi ing ae RA 


moi 


C COPS #? ( keybdard) failure. 

pana failure (incorrect. BREE REASOT 
5232 port A failure. 

8032 port B failure. : 

Disk controller (IW) failure. 


weJ OT i fo tod re 


LAAN Lown: 


Memory Failure. If two boards installed, ROM will attempt to pinmoirt 
which board. | | 


WILKE FT oft sx Fariure. 


Error Code Meaning 
80 Hard disk does not appear to be attached. 
5 Hard disk is not ready. 
62 Unexpected response. 
83 Nonzero status bytes. 
84 Bad boot file ID. 
a5 Timeout error, ¢ drive did not Stara, 
LO Slot Far iure. "Bad status returned from installed card. 
Error Code Meaning 
gO No card installed in expansion slot secuactad: 
91 InvalidcerdIDcode. | . 
92 Bad checksum an cards boot rom. 
93 


Bad status returned from card. 


Kevoosrd Failure. Keyboard internal di agnostics error. 


2s a i a a et re or ee re! 


